In his 1959 Rede Lectures, C. P. Sno w coined a now famous phrase-The Two Cultu res-that ha s acted as a cautionary no te for much of our modem life: "I believe the in tellectual life of the whole of western society is increasingly be ing sp lit into two polar grou ps .
Intellectuals at one pole-at the other scientis ts. Betw een the two a gulf of mutual incomprehensionsometimes hos tility and d islike, but most of all lack of understanding. They have a curious distorted image of each other. Their attitu des are so different that, even on the level of em otion, they can't find mu ch common ground." Mayb e so, but Lord Snow never met Brent Collins ' or John Conway:
As a boy John Con way wa s fascinated by kn ots. So much so that he spent weeks whittling complex kn ots out of so lid blocks of wood so that he could study their form and sha pe from every conceivable ang le. Today, Conway is still interested in visualizing kn ots which he often d oes by inviting friends to "dance" while ho lding d ifferent colored ropes . Brent Collins is also interested in visual representation, but for Co llins the objects ha ve esoteric names such as 'one-sided surface wi th opposed chi raliti es' and 'Haken surfaces of figure eight kn ots.' Even his exp lanation of his work is arcane , "The linear patterns are nev er arb itrary but issue as abs tractions of th e logical motifs constellated in a particular compositio n,"
Who's the a rtist and who's the scientist? Does it reall y ma tter what we choose to call them if th ey are bo th
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Albert Einstein engaged in the same fundamen tal activity? Not according to Collins: "Scientists' forms are elab ora ted through firs t a collection of data looking for underl ying relationships, quantifying them, and then seeing how they ma y be visually represented. I go direct to the visual representation. But clearly th e whole modeling process is internalized in the hu m an br ain ." (In case you haven't guessed , Conway is a world renowned Princeton ma the ma ticia n; Collins is a scu lptor whose works have been exhibited at Fermi Labs, the National Center for Supercomputing Applicati ons, andAAAS.)
What Collins and Conway understand, and what Sno w ov erloo ked, is that not onl y are scientists and artists engaged in the same basic task-interp reting the fundamental nature of bo th the universe and our place wi thin it-but they do so by employing the same esse ntial artistic and scientific skill: see ing and interpreting. Furthermore, and Snow could no t ha ve foreseen this 35 years ago, both of these di sciplines are using computers to discover and expe riment wi th new observational opportunities, to give for m and sha pe to dry ma th emati cal eq ua tions, and to sea rch for meaning among seemingly ra ndom, chaotic data. In using th e com puter as a tool to help u s see and make sense of wha t we see, artists an d scientists are creating a ne w and important th ird way of knowing: seeduction-the visualiza tion, simulation, and m odeling of real world phenomena using computers. Modern day ne o-Lud dites scoff at the idea that seeduction is a new way of knowing. "After all," they argue, "scientists have always used the processes of visualization, simulation, and modelin g. The computer is jus t a tool. " The trouble with this "argument" is that it totally fails to understand the pow er of revolutionary tools. Thirty years ago, Marshall Mcl.uhan observed that we shape our tools and thereafter our tools shape us . The computer, the first meta-tool-or tool w ith no specified, overt purpose-an d its human mas ters are engaged in an endless bootstrapping cycle of shaping both us and our ma chines. Truly revolutionary tools pass through three stages: First, they simp ly enable us to pe rfor m the same old tasks w ith greater efficiency (quantita tive phase). Second, with enough speed and efficiency,the old task mutates into some th ing in ventive and unexpected (qu alitative phase). Finally, we find ourselves using the tool to perform totally new and unforeseen tasks . In effect, the tool has shaped us so that we think in terms that would have been impo ssible without it (revolu tionary phase). No one who looks at the work of Bill Thurs ton or Edward Lorenz or any of the hundreds of othe r scientists using the computer to help themselves see, can argue that it's simply bu sines s as usual. Today,eee-ductionis in its infancy, somewhere between the quantitative and qualitative phases; tom orrow, it w ill ena ble us to think in new ways and usher in a third scientific revolution' . This time, it's more than just the neo-Luddites wh o are scoffing. "How can math, and science, and computers have anyth ing todo with artistic creation ?" they complain. The essence of th is p laint was an ticipa ted almos t fifty yea rs ago by the Swiss sculptor Max Bill. After asserting his belief that "it is possible to evolve a new form of art in which the artist's wo rk could be founded to qu ite a substantial degree on a ma thematical line of approa ch to its content ; ' Bill set forth what he believed would be the skep tical response to his manifesto: "It is objected that art has nothing to do with mathematics; that math ematic s. besides being by its very nature as dry as dust and as unemotional, is a branch of speculative thou ght and as such in direct antithes is to those emo tive values inherent in aesthetics; and finally that anything approaching ra tiocination is repugnant indeed positively injurious to a rt, which is purely a matter of feeling." The trouble with this "argu ment" is tha t it totally fails to understand art, science, and the longstanding, important relationship betw een the m' .
FROM ART TO SCIENCE
Far from being ind ependent, these discip lines have always shared a five stage relationship as they en gage in the same, vital, en terpri se-observing and interpre ting the universe and our place wi thin it:
Shared tools Artists rely on scientific and mathematical tools to count measu re, design buildings, anneal glass and much more; scientists rely on artistic tools to model non-Euclidean spaces, crea te topologica l surfaces, enhance photos from space, and much more.
Mathematic al foundation s Neithe r art nor scien ce could exist witho ut a reliance on fundamental ma thematical concepts. Perspec tive, proporti on, and sym metry are just three mathematical ideas tha t ar e crucial to the practice of both art and science.
Mathematical inspiration There are no limits to wha t an artist may choose to depict, so it should not be su rprising to d iscover that many artist s have found inspiration in mathematical concepts and idea s: Phidias, Leonardo, Durer, Kan d insky, and Escher not only created works inspi red by mathema tics, they also wrote treatises explaining the role of science and mathematics to the arts. Toda y, the Cybe rArts mo vemen t, w ith its interest in cha os theory and fracta ls, is sometimes hardly di stin guishable fro m the scientists working on those ve ry subjects.
Epistemology Scien tists and ar tists are seekers after the sa me thing: beautifu l, elega nt solutions . 
